The effect of salinity on the removal of dissolved contaminant metals from water by an Iminodiacetic acid (IDA) ion-exchange resin, Amberlite IRC748, was investigated under batch equilibrium conditions at ambient temperature. The efficiency of contaminant metal removal increased with salinity. The resin was most selective for calcium and magnesium ions at low salinity, and for contaminant metal ions at high salinity. It is proposed that a high concentration of sodium ions limits protonation of the resin, causing a shift from a chelation to an ion-exchange binding mechanism for calcium and magnesium ions.
Introduction
The use of Amberlite IRC748 (Rohm & Haas Ltd), an iminodiacetic acid (IDA) chelating cation exchange resin, is being considered for the removal of dissolved contaminant metals from the surface waters discharged during the summer melt from the Thala Valley tip (associated with old Casey Station, Antarctica). Investigations have indicated that metals contamination is present and is being dispersed into the marine environment of Brown Bay via surface drainage which flows through the site during the summer melt. [1] [2] [3] The site has been subject to periodic inundation by seawater during extreme high tides, therefore surface waters may have potentially high levels of salinity at the point of discharge to Brown Bay. In this paper the effect of salinity on the removal of contaminant metals from water by Amberlite IRC748 is investigated under batch equilibrium conditions at ambient temperature. The selectivity coefficient which provides a measure of the preference of the resin for ionic species A over B, was calculated according to equation 1; [6] •¬ (1) where Kc is the selectivity coefficient, CA and CB are the solution concentrations, nA and nB are the resin phase concentrations, and a and b relate to the stoichiometric ratio of ion-exchange. It was assumed that each IDA functional group on the resin forms a complex with one cation of charge equal to or greater than two, and it was assumed that one IDA functional group formed a complex with two singly charged cations. Vol.14 Supplement (2003)
The order of selectivity indicates that, as well as a change in the efficiency of the resin, a significant change in selectivity of the resin for the seawater matrix ions, calcium and magnesium, compared to the selectivity for the contaminant metal ions, had occurred. In the freshwater extract, the resin exhibited the greatest selectivity for calcium and magnesium ions; however, in the 50% seawater extract, the resin exhibited the lowest selectivity for these ions.
The changes in selectivity may have been caused by a number of factors. For example, because of the high concentrations of ions in the 50% seawater experiments, the solutions are no longer dilute and the activity coefficients of the cations are no longer equal to unity and may vary. Alternatively, the decrease in solution pH may cause the observed changes in selectivity, due to a shift from chelation to an ion-exchange binding mechanism for calcium and magnesium ions. While multivalent metal ions are generally retained on the resin through chelation by the tridendate IDA functional group, it has been reported that alkaline earth metals (such as calcium and magnesium) are bound to the IDA functional group by dual mechanisms involving ion-exchange and chelation, and changes in the balance of these mechanisms may cause changes in selectivity for these cations [9] . Above a certain pH, chelation becomes dominant (>pH 5 for Ca2+ and >pH6 for Mg2+) [9] . Ion-exchange is a weaker binding mechanism than chelation and is also more significantly affected by competing ions in solution i. e. by high ionic strength or salinity.
The results presented here indicate that Amberlite IRC748 is able to remove metals from aqueous solution under variable salinity conditions, and therefore may be used to remove contaminant metals from surface waters discharged from tips, such as Thala Valley in Antarctica. Additional studies are intended to further investigate the effects of salinity and pH, and to investigate other relevant factors, such as low temperature, on the performance of Amberlite IRC748.
